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DECLARATION PURUSANT TO RULE 132 
Richard B. Borgens, PhD,, Declares and states: 

1. I have served as the Director of the Purdue University Center for Paralysis 
Research, 408 South University Street, West Lafayette, IN 47907 since 1987. The Center for 
Paralysis Research is dedicated to research and testing dedicated to treating spinal cord injuries. 
As such, the majority of my professional career has been devoted to the meaningful pursuit of 
treatment for individuals suffering from spinal cord injuries. 

2. I am also familiar with transdiiferentiation as described in PCT Application 
WOO 1/08691 to Baranowitz et al. (the "Baranowitz Reference"), and I am the first named 
inventor for U.S. Patent No. 4,919,140 to Borgens et al. (the "Borgens Patent"). It is my 
understanding that claims 1 and 13 of the above-mentioned apphcation has been rejected over 
the Baranowitz Reference in light of the Borgens Patent on the basis that it would have been 



PAGE 21/40 • RCVD AT W9/2006 6:17:58 PM [Eastern DayligM Time] * SVR:USPTO-EFXRF-3/10 * DNIS:2738300 - CSID: 31 7-592-5453 • DURATION (mm-ss): 17-56 



317-592-5453 



8/9/2006 6:17 PAGE 22/40 RightFax 



Commissioner for Patents 
Page 2 

obvious to one of ordinary skill in the art at the time the invention was made to combine the use 
of transdifF^entiating cells (creation of neurons from endothelial cells) with oscillating field 
stimulation as described in the Borgens Patent. I disagree with this analysis for the following 
reasons. 

3. Inserting additional neurons does not restore nerve function. The spinal cord, like 
the brain, is composed of two sub-compartments: Gray and white matter. Gray matter is made 
up of several cell types» chiefly neurons (cell body or soma, containing the nucleus). In contrast. 
White Matter is composed of axons and these other supporting cells-there are no neurons in 
white matter. See Fig. 1 attached. 

4. Most clinical spinal cord injuries are less than one vertebral segment in 
longitudinal extent^ '^-more recent MRI measurements suggest this distance to be on the order of 
- 30mm (3). Spinal coid tissue dies after insult from the inside out (Cmtral Hemorrhagic 
Necrosis) causing most if not all gray matter to be destroyed, as well as a significant part of the 
white matter over this relatively short distance of - 30 mm in longitudinal extent.^'"* 

5. It is well known in the art that the loss of the white matter component of the 
spinal cord that produces catastrophic functional loss, not the loss of gray matter and die neurons 
contained within. See, e.g. citations 5, 6 (emphasizing that spinal cord injury is a 'Vhite matter 
injury"). In a recent text "Restoring Function to the hijured Human Spinal Cord " (Springer - 
Verlag, 2003; citation 7), I am quoted as summarizing this fact: 

. . . spinal cord injury resulting in quadriplegia or paraplegia is a white matter 
injxiry. It is the interruption of the long tract communication system between the 
body and brain that segments or compartmentalizes the injure body into two 
regions: functional and non - functional." (Page 7, chapter 2. 1) 
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In fact when all of the gray matter, and the neurons within it is destroyed for 1 vertebral 
segment, but with variable levels of intact functional white matter - the result is Central Cord 
Syndrome*'^. The main symptoms of this are: (1) muscle weakness (paresis) and not paralysis as 
after severe spinal cord injury; and (2) a weakening of reflex tone (hyporeflexia) and not 
hyperreflexia — indicative of paralyzing spinal cord injury. 

6. Therefore, even if transdififerentiation were used to rq)Iace the destroyed neurons 
(grey matter) in a spinal cord after a spinal cord injury, no meaningjRil regeneration of the white 
matter would be expected. To my knowledge, there is currently no evidence or reason to believe 
that use of OFS with such transdifferentiated cells would result m restoration of nerve function in 
an injured spinal cord. For this reason, transdijBferentiation as discussed in the Baranowitz 
Reference is nonanalogous to the goal or function of any of the claims of the above-mentioned 
application, and does not result in growth of axons or dendrites on existing uninjured tissue. 

7. Further, I am familiar with the research papers forming the basis for U.S* Patent 
No. 6,551,612 to Benowitz et al. (the "Benowitz Patent"), and I am the first named inventor for 
U.S. Patent No. 4,919,140 to Borgens et al. (the "Borgens Patent"). It is my understanding that 
claims I and 13 of the above-mentioned s^lication has been rejected over the Benowitz Patent 
and Borgens Patent on the basis that it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to combine the use of inosine with the use of oscillating field 
stimulation because the two prior applications would presumably show additive beneficial 
effects when combined. I disagree with this analysis because our understanding of the cited 



PAGE 23/40 • RCVD AT 8/9/2006 6:17:58 PM [Eastern Daylighl TImeJ * 8VR:USPTO-EFXRF-3/10 • DNIS:2738300 * CSID:317-592-5453 • DURATION (mm-SS): 17-56 



317-592-5453 



8/9/2006 6:17 PAGE 24/40 RightFax 



Corarnissioner for Patents 
Page 4 

literature and state of the art at the time of invendoE was as follows: 

8. Delay after Injury renders Oscillating Field Stimulation ("OFS") impotent. OFS 
has been shown to be unable to produce useful functional change in naturally injured paraplegic 
dogs when treatment is delayed for more than 3 weeks after the original injury.^*^^ In addition, 
the behavioral outcome in both experimental and matched control animals in guinea pig testing 
indicated a failure to produce regeneration of neural ftmction when treatment was delayed-even 
though over one hundred attempts were made to induce axonal regeneration or functional 
recovery in spmal injured guinea pigs with a delayed application. All of these attempts failed. 
Approximately 160 dogs were tested with delayed application of OFS, though none of them 
improved in a way that could be attributed to the OFS therapy (9,10). 

9. Delay of over 100 hours post injury renders inosine application impotent. 
According to my understanding of the published literature and presentations from Benowitz et al. 
in 1999, and consistent with the Benowitz Patent, the efficacy of inosine in regenerating central 
nervous system function was limited to applications made within the first 100 hours of injury.^' 

10. Performing the treatment comprising a method covered by claim 1 resulted in 
unexpected and synergistic results — ^the treatment comprising a method covered by claim 1, 
when compared to subcutaneous inosine alone and a control group produced a statistically 
significant enhancment in the rate of functional recovery compared to inosine alone or the 
control. See results submitted as Figs.2 and 3 attached. OFS alone was not tested, as extensive 
prior testing showed OFS to be impotent under these circumstances. 

11. In a treatment comprising a method covered by claim 1, all but one of the 
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recovering animals showed a CTM recovery by one month after the experimental application. 
By comparison^ the recovery of the CTM was significantly delayed in response to the inosine 
only. This difference was statistically significant (P = 0.04; Fisher's Exact test, two-tailed) at a 
time post injury when the cited references indicate that neither treatment should be eflfective. 

12. The treatment comprising a mcdiod covered by claim 1 produced a regeneration 
of long tract white matter axons after initial dieback of the cut fibers that is more robust than the 
treatment using inosine alone. 

13. Tn ascending, largely sensory axon projections, significantly greater numbers of 
subjects treated according to the treatment comprising a method covered by claim 1 
demonstrated axons regenerating across the plane of the transection into the adjacent segment of 
spinal cord than in the inosine alone subjects (6 of 9 vs, 2 of 12, respectively; P = 0.03; Table 1 
attached). In Descending Tracts (largely motor axons), similar evidence of a significantly robust 
regeneration in response to the treatment comprising a method covered by claim 1 compared to 
subjects treated with inosine alone after blinded scoring of the termination of regenerating axons. 

14. The subjects treated according to the treatment comprising a method covered by 
claim 1 was the only groiip showing evidence of a statistically greater termination of axons in all 
three zones close to the lesion: within 250 m of the plane of transection ( P - 0,004), at the plane 
of the transection ( P - 0.005), and crossing the lesion into the adjacent segment of spinal cord 
(P=0.04). Regenerating axons that had made up the distance after "dieback*' to end at the level of 
the original plane of transection were statistically greater in number after the combination 
treatment when compared to the inosine alone th^apy (P = 0.02, Table 2)« All comparisons 
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v/crc made with a conservative two-tailed statistical test that does not assume any standard 
distribution (non-parametric). 

Under penalty of perjury, I declare that all statements made in this Declaration of my own 
knowledge are true and that all statements made on information and belief are believed to be 
true. 



Date DnRichard B. Borgens, Ph^D. 
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A typical Cross Section of the Human Spinal Cord is shown; the Gray Matter (gray 
stippling) in the center contains neurons, glial support cells, and other cells and processes 
,while the White Matter (outside this region) does not contain neurons. The White Matter is 
comprised of long tracts of nerve fibers ( axons ) that run largely parallel with the long axis 
of the cord, connecting body and brain. It is the interruption in this white matter that 
produces the catastrophic fimctional loss after SCI. 



Figl 
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The drawing shows a hemisection (from the midline to the right margin of the cord) 
produced with a fine cutting instrument, and to its right, the plane of the transection 
(in rose). At the Iowct left, the placement of a platinum pin used to mark the plane 
of the right lateral hemisection is shown. Note that the marker is placed into -flie 
transection at the midline, and remains there held in place by scar tissue formation. 
Occasionally the marker shifts obliquely to the right as drawn. In the latter case this 
shifts the position of the marker hole away from midline as shown in the 
photomicrograph at the lower right (the marker is removed after fixation and before 
sectioning - see Methods). The plane of histological sectioning (in gray) is also 
shown m the cord at the bottom left. This procedure exactly marks the plane of 
transection( hatched line ). 



Fig. 2 
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Fig. 3 
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Legend to Fig. 3 

Ascending and Descending Axonal Projections after Experimental Applications 

The drawing at the top diagrams the spinal cord - the head (rostral) to the right of the page, the 
tail (caudal) to the left. Note the position of the right lateral hemisection (severing only the right 
side of the spinal cord) as a heavy black line from the midline to the right margin of the drawing. 
Note also that anterogradely filled fibers diagrammed in yellow and red (filled from the caudal 
side and rostral side, respectively) project well past the plane of transection in undamaged white 
matter» 

Note that on the right side of the cord, diagrammed fibers can tenninate far short of the plane of 
transection (<250^ni; zone 1 in dark gray), or project to within 250)im or less (zone 2) from the 
transection. Fibers were also observed terminating at the plane of transection, sometimes 
coursing along at its margin for short distances (zone 3), or they were observed to project into the 
adjacent segment of cord by usually passing around or through the transection plane (zone 4). 
The Table provides the numbers of spinal cords (N) that were injected with the intracellular label 
and those that were lost to histology for each of the three groups. The proportions of those cords 
in which marked fibers were traced to the four zones are given over the number of cords 
examined. Statistical comparison between the groups is provided at the bottom of the graph 
(Fisher's Exact test, two-tailed). This data is given for both rhodamine labeled ascending fibers 
(in red) and fluorescein isothiocyanate (FITC) labeled descending projections (in yellow). Note 
that the number of cords lost to histology was not significantly different between any of the 
groups. An asterisk marks those comparisons that were statistically significantly different. 
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Not <nalmcd 



Certlfled Copy Attached? 
YES NO 



W^l Additional foreign application numbera are hated on a supplemetilal pnorily data sheet Pro/SB/D2B atlauhed hereto: 

[Page 1 of 21 



Thti fotm or Hrinnled to take 21 minatct to conplcto. Tittt* will v»y dDpauluv up<» 0>b needs of the indtviditd cue. A«y aonmnte m th* uammt of Kr» 
plae das Run rtionld bi Mit to tU Ckief Inftnaollon Offka, U.fi. Prtcnt nnd TiiubiiMuk oeG»«. WatluiKlua, UC 2023). 00 HOP S6N0 FEES OR 



Burdm Hoar Sli 

yon uc icqiiiiced to cunplite 

COMPLETED FORMS TO THIS ADDRBSS. SEND IT): rnnmiRnoMcr fbt Phtattr.P.O Box t4S0. AlounibiB. VA Z2S13-I4^0. 
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AUG 0 9 2006 



rrcyf}B/oi(03-(H) 

Approved for use through 10/31/2002. 0MB 0651-0032 
U.S. Palettt and Tradcmarfc Office; U S. DEPARTMENT OF COMMERCE 
Uudcr the Paperwork Rcductioo Act of 1 995. no penom wa reqpJired tn respond »o a collactiMi of information unless itccnlBinB a valid OMB oordrol number. 



DECLARATION AND POWER OF ATTORNEY Utility or Design Patent Application 



Dlrecrallcor^H^dencet.: m 



Customer Number 
or Bar Code Label 



22446 



OR PI Corresponfknce addrcM below 



N» 



JUl T. Powlick 



AddrcM ICE MILLER, One Amcricaii Squ«yc, Box 82001 



CStr IndianapnHa 



State IN 



TIP 46282-0200 



Telephone (3 1 7) 236-5972 



Pax (317)236-2219 



I hereby declare that all >tatementa made herein of my own knowledge arc.truc and that all Rtatenients made on mfonnatiCH) and bclwrf are 
behcvecl to be iruc; and further that these statements vwre made witK the knowledge that wtJlful false statements and the tike so made one 
puuuhfible by fine or tmprisoojaent, or boOi, under 19 U.S.C. 1001 find that aucb willful &be statements may jeopardize the validi^ of tbe 
appticatiun or any psUcnl issued tbercon. 



NAME OF SOLE OR FIRCT INVENTOR: P^^l A petition has been Gled for this unsigned inventor 



Given Name 

(HrrtanJ middle |if any|) 



Richard B. 



FamOy Name 
or Snnianne 



Borgens 



Ini7cntor*a 
Signature 



Residence; CMy Delphi 



State IN 



Countoy US |cttfaten.<lilp US 



Mailing AJJresa 1953 S. 900 




MalUng Addreaa 8826 Kirkham Road 



City Indianapiilia 



State 



IN 



ZIP 46260 



Country US 



Additional invcntore arc being named on the supplemenbU Additional InvcnUx^a) sheel(8) PTCVSB/02A attaohed hereto. 



853835.1 



[Page 2 of 2] 
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Umkr tlic ftpcnvodt Rolnctioii A£ft 6f DO 



FTO/SB/Ol (OMl) 
Apptovfed&rnaeDirouflab 100172002. OMD 0651^32 
U.S. Ptatant sndTradcinnk OfiBce; U^JOEPAft-TMEKT OF COMMERCE 
Be fB^M to i«9ponl to Q ooDfictiea «f iitfbett^ 



c 



DECLARATION AND POWER OF ATTOSNEY Utility or Design Patent Appllcatiou 



23446 



OR 



jmT,Powiick 




MAJMR OF SOLE OR ITOST INVENTORi El Apctftionhas beoi filed tetiu»wi«igned it^ 



Borgens 



a<y Dclpfai 



IN 



caitottAip us 



PftateAddteiB 1953 S> 900 W, 



Dctohl 



IN 



Conatry ITS 



NAME OF SECOND INVENTOR: 



CI A pcthtaa has been filed for ttiis nn«ienert Invetiior 



Shaplro- 



IN 



Icootttry US 



US 



M«atiiK Arfdrcii 8826 lOrlcham Road 



oiy Indianapolfa l$t»te IN Izip A^a€0 loumfy US 

P AddMMiaiaivc3itec^itfgt)c(aBDan»donfcg yiyptcgicmal Additional InvcntoEdi) 8heci(s) mVSB/fllA «iiacfi«i bcicfo. 
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RECEIVED 
CENTRAL FAX CENTER 

AUG 0 9 2006 



IN THE UNTTED STATES PATEINTF AND TRADEMARK OFFICE 



Rc: Invention: METHOD OF TREATMENT FOR CENTRAL NERVOUS 
SYSTEM INJURY 
Inventors: BORGENS, Richard B. and SHAPIRO, Scott A. 
Filed: December 30, 2003 

Serial No.: 10/748,752 
Our Filo No.: P01254-US-1 



STATEMENT UNDER 37 C>F.R. $ l,48(aV2) 
I, Ihe undersigned, hereby declare that the omission of my name as an inventor on the 
above-referenced patent application as originally filed occurred without deceptive intent on my 
part I am signing, along with this document, a declaration for the above-referenced patent 
application. It is my understanding that each of the inventors listed above are the correct 
inventors for the above-referenced patent application. 




INDY157M9Xv1 



j 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

RECEIVED 

Re: Application of: BORGENS, Richard B., et al. CENTRAL FAX CENTER 

Serial No.: 10/748,572 „ q ,^08 

Filed: December 30, 2003 AUB U 3 

For: METHOD OF TREATMENT FOR CENTRAL 

NERVOUS SYSTEM INJURY 
Our File No.: P01254.US-01 (19232.0011) 



ASSENT OF ASSIGNEE TO CORRECTION 
AND/OR ADDITION TO ORIGINALLY NAMED INVENTORS 

1, An Assignment of Invention for the above-referenced patent application for Richard B. 
Borgcns» the named inventor, was recorded on June 21, 2004, Reel 014758, Frame 0770. 

2, The Assignee, Purdue Research Foundation (an Indiana corporation), 3000 Kent Avenue, 
West Lafayette, Indiana 47906, assents to the correction of inventoi-ship filed herewith. 

3, Assignee Certification 

In accordance with 37 C.F.R, § 3,73, the Assignee hereby certifies that the 
evidentiary documents with respect to its ownership have been reviewed and that, to the 
best of Assignee's knowledge and belief, title is in the Assignee seeking to take this 
action. 

As a person signing below, I hereby declare that I am authorized to sign on behalf 
of the Assignee; that all statements made herein of ray own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are pimishablc by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and that such willful false statements may jeopardize the 
. validityof the application.or any patent issued thereon. . 




Date: August 24, 2005 



Name: Bruce L. Pershing 



Investment Officer and Corporate Secretary 



INDY 1594751V. I 
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ICE MILLER 



INVOICED 



081705 



Director of the US Patent and Trademark Office 



13Q.Q0 08/18/2005 302653 



GL ACCOUNT # 



010010010 



MATTER* 



19232.0011 



INV. DATE 



08/17/2005 



INV. AMOUNT 



130.00 



INVOICE DESCRIPTION 



Filing Fees for Request for 
Correction of Inventorship 

(P0125i-US-01) (L Harden 28) 



VENDOR: 



5252 



074000010 



192479848 



302653 




S^'i^^S/. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 



Defects^ the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
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the IFW Image Problem Mailbox. 
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